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Intra-oral microbial profiles of beagle dogs assessed by

33
Some investigators suggest that there is a similarity between the oral microbiota of dogs and humans 34 (Syed et al., 1980; Cutler and Ghaffar, 1997) . In dogs, as in humans, the most common oral diseases 35 originate from changes in the oral microbial ecology and often lead to suffering and tooth loss
Although the checkerboard DNA-DNA hybridization technique has provided important insights in the 48 oral microbial ecology over the past decade (for review see Socransky and Haffajee, 2005) , the 49 microbial ecology in the canine oral cavity still remains in its infancy. Such basic information is 50 necessary for the improvement of canine oral health care, for the microbiological validation of 51 periodontal therapy (Weinberg and Bral, 1999) , and for providing a basis for uncovering the universal 52 characteristics of the pathogenic and protective species, by comparing species that fill similar habitats 53 in different hosts (Elliott et al., 2005) .
54
This study used checkerboard DNA-DNA hybridization and 40 DNA probes made from human oral 55 bacterial species to determine the proportions of bacterial species in the oral cavity of beagle dogs.
56
The present investigation aimed to determine the proportions of 40 bacterial species in supra-and 57 subgingival dental plaque and on the oral soft tissue surfaces (tongue, cheek, tonsil 
119
It should be stressed once more that the data represent the results of hybridizing DNA from canine 120 oral bacterial species with DNA probes constructed using DNA from human oral isolates. In general, the proportions of the 40 different bacterial species are less different between the soft 169 tissue habitats than between hard tissue habitats. As shown in Fig. 4b 
177
Examination of complex mixtures of micro-organisms has been hampered in the past by at least two 178 factors. The first is the tradition of focusing on a small number of species thought to be pathogenic.
179
The second is the absence of reliable, rapid identification techniques to evaluate large numbers of 
193
clearly showed that there were microbiological differences between the sub-and supragingival
In the current study, as a proportion of the 40 species examined, 5% of the plaque bacteria belonged 199 to the genera Actinomyces. This is slightly less than the proportion previously reported in dogs (Dent showed that, similar to humans, A. odontolyticus-like species were one of the dominant species on 203 the tongue of dogs (Hallberg et al., 1998; Mager et al., 2003) . Additionally, these were also one of the 
209
The proportions of streptococci were, as previously shown, slightly lower than those typically found in 210 human plaque (Wunder et al., 1976; Dent and Marsh, 1981; Elliott et al., 2005) . However, they were 211 not so different to support the suggested hypothesis of streptococci fulfilling a different role in dog 212 plaque than in human plaque (Wunder et al., 1976; Elliott et al., 2005) . However, it should be pointed 213 out that these latter 2 authors used culture dependent techniques to estimate the number of 214 streptococci compared with the checkerboard DNA-DNA hybridization technique employed in the 215 current study. Nonetheless, it has been shown that the recovery of streptococci could be increased by 216 using an improved Mitis Salivarius agar medium (Takada et al., 2006) . In accordance with the human 217 microbiota, the dominant streptococcal species in our study was S. mitis (Frandsen et al., 1991;  periodontopathogens probes, P. gingivalis, T. forsythia, T. denticola, also known as the "red complex", 227 and A. actinomycetemcomitans were detected in high proportions in the current study. In addition, all 228 dogs appeared to harbor these species. However, these findings are consistent with previous reports Syed et al., 1980; Dahlen et al., 1982; Allaker et al., 1997) or DNA 231 hybridization (Norris and Love, 1999; Kohal et al., 2004) . Interestingly, the proportions for "red 232 complex" bacteria were much higher than the 7% (subgingival) and 2.8% (supragingival) which were 233 reported for humans (Ximenez-Fyvie et al., 2000) . The present study confirms that the soft tissues of 234 dogs harbor relatively high numbers of P. gingivalis, T. forsythensis, T. denticola, and A.
235
actinomycetemcomitans-like species. These surfaces could therefore act as a reservoir for 236 recolonization of the hard tissues after debridement.
237
There were limitations to the current study. The 40 bacterial species that were examined were those 238 thought to be important in human dental plaque and their relative proportions were calculated based 239 upon the total load of these 40 species. Other species that may be present in even larger proportions 240 than those examined in the current study, could have been overlooked.
241
Additionally, The checkerboard DNA-DNA hybridization technique uses whole genomic probes to 242 identify the bacterial species. Whole genomic probes are constructed using the entire genome of a 243 bacterial species as the target and thus can be quite sensitive. One of the criticisms of these probes is 244 that the use of the entire genome may increase the probability of cross-reactions between species 245 because of common regions of DNA among closely related species (Socransky and Haffajee, 2005) .
246
Therefore, it is possible that the identification of the species in the dog, using the checkerboard 247 technique and probes developed from human isolates, was not correct at species level. To stress this,
248
we used the terminology "-like species". Similar species in different hosts (i.e. humans and dogs) can 249 differ by almost 7% in the 16S rRNA gene (Ochman and Wilson, 1987) . In addition to 16S rRNA gene 250 differences, genetic differences will also be present. For example, human P. gingivalis isolates are 
